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(57)Abstract: 

PURPOSE: To provide a pressure sensor, a temperature 
sensor, and a temperature pressure sensor device with 
improved sensitivity, environmental resistance, and 
reliability. 

CONSTITUTION: An Si substrate 1 is formed partially 
and thinly as a support part 3, an emitter electrode 4 for 
releasing electrons and a gate electrode 5 are formed on 
a movable part 2 which is connected to the Si substrate 
1 via the support part 3 and is displaced by pressure, 
and at the same time an anode electrode 6 which is an 
electron-absorbing part is formed on a thick part 9. 
Therefore, when the movable part 2 is displaced by 
pressure, the amount of released electrons 15 which are 
absorbed by the anode electrode 6 is reduced 
accordingly and output anode current is also reduced, 
thus measuring acceleration from the change rate. 
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•y-tr^^Ttt. x3?jMH4&7/-F«S6&<!>m 
©Bi!!!ja52±»cjtiKai i (mk «w^s) tmv 

^<fc5KWliB&2#3a$gB3©bftf3 \zfct 

toss. ^©±-5tc. *w©m*-fe>-y-tcfe^T«. ju 

^S©*€ 3 (Cffito T7 / - Fffiffi 6 IC®JR3 n-Sttffi 

i : Fi5*i*<aD, m^$n-57y-Hmsfs**ii-r© 

*}S0yi©)E*-fe>-tl-ill#(C, 7/-F«i£©& 

[0 0 3 5] mmmzi ms\t, *%w<D$kmmz\z 
«5EEA-fe>-y-©»jE$**-rrrB0TS.o> 0 9tt*© 

£ttUT-€-©ifc9!£#liS-r£o c©ffi*-fe>itir*^ 
T. *Sfifisj 1 ©E*-ir>-!i-£Sft5^ra, pl»g5*ts i 

%*SWL*>fl/;H 2 7 tUT«JES^*aT^2.^ 
fc**. ^©EE^-fe^-tHCfcvvr, M-$^pI«iS82 7© 

ZSlI^SiBB 2 7 fc!7^t 7^17 SIHTT**«rr* S 
i S« 1 ±(C«y- h«ffi5:fc<fctfXiS y jM|ff 4#t£ 

Ol!:«$nT^5„ -f-LT, Z\tliimm&ffittS 
i 1 *tjtf 9^*/t- 1 8 tC»3»3nT*09©JEE;tj-fc 

[0 0 3 6] ;r©«£5fc*^©JBE:^>^lC4Sv>Tfc* 

iS0iji^«k^iS«92©ffi*-fe>i}-iigsit» isy? 
*ffi4s^fc. y-h«ffi5*«fci/7y-H«ffi6s-e 

4*^&asnT7/-H«ffi6tc«sisn. tv-f 

F 1 9 ZftLTtittSnZo *L/T, JBj&K 

U&7 y - F«ffi 6 ©±»««C«jtTfT*7/- H« 
S6fCtt»SS$niC<<7S:5. £©*:*, AyH19* 

■ -r&fc^. ^(4c«fc^T7y-F«ffi6s»»a-e- 
T7 / - f<s 6 T©«^»«$***i«-r**i»#a 



[0 0 3 7] C%)feM4) BIOS. *56W©SQigW4 
Cfil*flE*-fe>U-©SI«**r»fHHT»D, HUB 

-£©¥®ig-ea&5 0 *«©ff*-fe>"»J-K*«r»T 
« . n 1 1 ©a*-t t h-*#ic a n 

-#jHW#*ttUT*<D8Mi*#irr*. *«©EE*-fe 

sags 2 ommm\zm 2 ©«^»w«* «tp**«*» 

W3nT*D, S lSSl©±*fiJiCS i*« 

1 il!&|i^©Sa«£#LT#|prr£±;tfSffi#ag£ 

nTv»*jftic**. *m&2<Dmmw\z\**i 
Kax*y^«tii2 43*«aBsnT4so> £©k«xs 

9 *fM2 4©iE«fcJ4T*y-hfi*2 5*tig$n 

2<D«^«*-C**T«7V-F«II2 6*tT«X5 

Ct?, T«X3v3>«S2 4tt3imLB»2 9*5J:tfia; 
tt£*JB3 1 ^IXS iS«l±©3llllb«ffi2 4 a 
K»83nTi3r). Sifc. Tffiy-h«ffi2 5tt5IWL. 
E*g OB***) &£ZSft&£imm3 2^LTS 1 g 
«l±©3IUL-«ffi2 5 alC. T«7y-F««2 6H 
3ltiJbE«S2 8*5<tr/ffi«jBBIIS3 3^LTSiM 
l_h©3ltHL«ffi2 6 at*n*nSM«SnTV»*. * 

1 ±©^S5lCiS!tt6nfc3ltUL««4 atCtti^SnTVi 
nfeSiSffil ©T^85««lwtt^--l* A-2 3 n 

2 2 fefrbTSffiSftT^*. 

[0 0 3 8] ^©j:3^*^©BE7J-fe>iJ-«, Si$« 

i±c, jEAc«tO"i»-r-5)B]«ia52a:^KSfirr-&« 

UT7 / - K«K«UA-r««t : Fft««& ttLTW* 

intxiin^T, *«©JE^j-fe>-y-fc*v^T 

14. "JIbfiB 2 ©SffifiUrB 2 ©«^Kffl8B*<fc^« : ?K 

SCt«n?§5. Tttt>-6, S llC10ttHI»&]i 

S i S« 1 ©T^rffl««t*«3nT^-5^;i'2 
3tt£EttSnTT«7/-F««2 6©BtcTgPJE*g 
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13 



14 



ffi2 6BT«X5y*«&2 4 0fl!K£^U JE 

# g \z <t *?r»« 2 ommzm-o ttbbx 5 * *mffi 2 

4#T$7/-FmS2 6©flK&tet-*fcise>, Tfffix 
*y^H24 £T8B7 J- H«ffi 2 6 £©&«#£»& 

[0 0 3 9] Sfc, *^0flE*-t>1}-»C*5ViTtt, S i 

ssio±*fiic±*«S2 lswuTi^fe*, mm 

ViElji icf^ft-r ©f^ft? 1 x y i; icff fc 5 

-r/«£)b^> ±*1S2 1 1. x5u/*« 10 
|4a, y-t-«@5, 7/-F«ffi6, 3lfcHL«&2 
4 a. 2 5afeJ;«2 6a»^aSSiMlJ:©fii 
££#«£Sffl©;ttt«£bT. 55C!rKM^W«ffift9I 
tq-fSChfCJcO, S i*«l©SBfi!K«#K?8K:J: 
£JE*G&$g£3-B--5 7./ — FttftOXft: 

[0 0 4 0] [£Jg0«5] BU 2tt, *%W<DnMM5 

ft\z\m-&mtt^zuLT*<Dmwz&M-rz. z.<d 
tt. s i**io«f*«Wfrt«©y-fir7 9A*i 6 

tUT»*SnTV»*^fc*D. *J6^J2CO£E*-fe>-y- 

#09©JEA-fe>ira, *©«ffll!l«!&*SIMiW 1 
LSdMM Off £KfcD, X 1 0 

nfc«Aa3 e^ettArsmfrosft surra c£ 

[0 0 4 1] £0<fc9ft*£0jEft1;>-?lc;&V>-r. SiE 
^-f*7?A»l 6*t^{jr pf-Si, 1 5 

[0 0 4 2] 21©<fc:5fc> *^«BE^J-fe>-!J-JC*^T 

j«-fe>lHCfliV>fc#&Ctt. »ma£~4oo , c, m 
JEAfc-l 0 0 a t mfTSil t)fl«WilT?»*. Sfc. 

~1 0 0 a tmfr-SCt^Blfii-CJbO, (£3fe©t!X'y 50 



[0 0 4 3] [*Sfi^6D R13B, *36^®*iS^6 
ICfiK%aSflE*-fe>D-SHO«ft&*-r»fffiH, 014 
«-?-CD¥ffl0T*^„ ft*. *0!J©i&££E?7-t>1}-&@ 

/t-r xtnox^ ?Dfmx?»ot. -e©3 

■6. JBE*-fe>ii-fl!l©liif^Jlll«, *Jg^j5C«^E*-fe 

[0 0 4 4] 19 1 3 i5«fct/0 1 4 trisv^T, #0ij©i&ft 
EE7J-fe>-*g«4 Ott, ^-X5 3K*fbT**>y:7*5 
4#Sl&&*f£ttT. -^©ftgEj&U 0" 5 ~1 0"»To r 

>1*^-;/X"4 1KB. 2^©^-ft7?AS (njft 

4 2tSE«B^^77A4 3iCDt»ra{iS(Ctt. *3 
©«TifcWg|5£LT©?*l$ffi4 4 (15^11) #18! 

ttsn. ^wjfi^teS}cttmi©y-FSffi4 6*3j;i; 

14 411 *fr|g«T8kfcS^«B4 5^^±*t?§ui-r 

ffi@4 5fc:ti. ^-X5 3tC^7^v— ;P5 0*^L-T 
HtSnfeSif5 I*^i7-fir5 5S^LT^mW«iK 
£n-CV>£. Sl©y-MS4 6*«t^2© 

y-h«ffi4 7(Ct). '<-X5 3lCj!f57y-Jl'5 0« 

«t ^ g&JESB^-l' 7 9 A 4 3 £ #*rr-5&^fcteSg 1 © 
7 / - h'mffi 4 8 Jg 2 ©T y - h'H«4 9 

s*^KiRgB*^w^nTv^. c^-e, jgi©7/- 

K«ffi4 8*J;i^lB2©7/-Hmffi4 9tCt>. ^-X 

5 3fr^9X->-;P5 0*^LTH5S3nfc«T5 1 # 

[0 0 4 5] Z.<Dtctb. mfoffiP-i t75A4 2*J:tX 
<S)EaB^-\'X7A4 3 ©^■rnwMIC^t-iTfc, 

fttj-e, ^ffi4 4f;ft©«ffi£siunr-2)-^ mi© 

7/-H1S4 8, »2©77-Hil4 9, ^ 1 ©y 
-h*ffi4 6*5j;t;3l2©y-h«ffi4 7tdiE©«fi* 

84 6*«fc^«2 ©y- hSS4 7 £©K©«)BE^-« 

<Dvg^m&m7Lz>t, +-\-i/^5 4Wffla©*^±ei5 

I^ffi4 4 J;0ftm^^6 2, 6 3i)Wtii2nZ. Z.Z 
r. &W«^6 2, 6 311 3H07/-h'«ffi4 8* 
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«t XSW, 2 ©7 J - H*ffi 4 9 \Z EWlO£ nT^2>«Efc* 

^Sgro^af?^ -V 7 7 A 6 4 *5ck i;sgJB«88©^JE 
4 4^6^1®y-hSffi4 6*^bT^l©7/-H 

4 8 <fc zm&m 4 4 a> £S§ 2 ©y- h 

«ffi4 7^bT»2 07/-Htl4 9(Clg^i(S?Sro 

^•fnrofiJtiJViT'b. *-©SS&©-&£&ta£8l«><Ji 10 

ia&Sy-f 9 A 4 2 *&ttS5JES?y< ^7 5 A 4 3 C 
<fcoT3t£ttTSIl©7/-H*ffi4 

-H«S4 8i5J:tfaS2©7/-F*ffi4 9 30>£&t>tiJ 

7 5 A 4 2 fcitfg&ff SBy-f 7 5 A 4 3 ©^JgSfci. 
SSiSSS^'f t77A4 2^ < t^E8gy^-V7 7A4 3 

6m©7/-K«ffi4 8£&&fg2©7/-K«ffi4 

K «ff 4 8 * tzltm 2 ©7 / - K«S 4 9 T©«^»S 
(7/-HS«E) SWt^lWfeTibS. £© 
fcaft. 3B1©7/-F«ffi4 8*5«fc£;!g2©7/-FS 

«4 9^^mom^nfc7y-KSffi*^. ^isas^ 

t77A4 2 Sfctt«JESB^^77A4 3 fciJUASn 

[0 0 4 6] S^l:, iSia^y-f ir75A4 2*5J:rm 

£Egf^i'-t77A4 3©^fn©ii[Tfcfe, -€-n^en2 

5S©-*ti> «SS©#X£»®IM:Lfc;tfX#AaS5 
6tSn. «73fctt39A/^^5 2#i»AP 6 1 

!i!)BE^y-f-^7 9A4 3l;ttlA^H7"5 2*,ktf«* 

tUDA^nfcff73tioT^JS§5y'l'^7^A4 3#£ 

&oim-e$>ztt'biz. ffife<Dmjj%iQzit£Z\zmi 40 
©7/-H«ffi4 8fr$&tiiztiz>7;-\*mmz&te 
&iesLT*ittf. zttommmztkia^nrcTy-^ 

■V77A4 3©fil«, E*-fe>-tJ-tbT«li|-r?>. 
[0 0 4 7] -7j, J3xn\&SG\Z\t7)V3y)}7,ts. 

n* ;p-> */k»HD»jiiictto Tias^ttr 

[0 048] pv = nRT 50 



4$M¥6-2 8 8 8 4 3 

i(5 

v : 13 Kit 5 6©ft£8l (U y h)V> , p : JE7J 
(a tm) 

n : JtALfc#X©^&. R : T : 

S. (K) 

Jl^T, ®®ffl5y-fY75A4 2tCBIttI$n-SE^«, 

[oo4 9] m&w&<ts.zt. iJ^rnxw. 

5 Qn<D1J7s1)mmh^thX. -€-©rtffi^±#U 
iti ViJBE* *<a5tagp^-f t77A4 2\zmt>z. *-©«s 

!^Mg?y-1'ir7vA4 2#;fc*<SJ*U SB2©7 

y-Hmffi4 9*^^owsn*7y-H«igs®T$ 
-a-s. fiflf*ta»Kft<a*t. #xt*A§G5 6rt©#x 

^iRJgbi^tbT, -€-©(*ffi#fl£TU ffiV>JE:*J#!£ 
iB8Py-1''t77A4 2\ZMt>Z. ^n#t\ fiFf£©i&« 
-C. f9f^©ffi7j^A^<fc5C^XSr^X*fA»5 61Z& 
ALTfetttf. ^-ftfcgiptcLT, |g2©7/-F*ffi 

4 9#£j&9W3n-57/-K«8£©^t^£iaa[£ft 

[0 0 5 0] f CT, *M©mffl£*-tr>-9-SM4 0\Z 
*5V>T«. #X«A8B5 6 ©rt^«*t^-p©^jn-p^$ 
5©T?. #X«ASK5 6^©#X©iJAg£*SJ£U S 
i(M*S6S*l£LT&5. T&fcli, RSii^ttWtfXl* 
AfiB5 6©SS2£h. TI5 9©fflOCqgSri , ±ffi 

6 o©flj©rtg&r 2 t-rn«, F«g^isv«eiT©s;»r 

[0 0 5 1] 
[»1] 

* h 

V (r , 2 + r, r t + r t s ) 

3 

ji ir b 2 
= U a 1 + ) 

4 3 

[0 0 5 2] <&U a = ri +rs . b=r : -r 2 T? 

[0 0 5 3] ftoT, ^©^X»Ag55 6©g;^h* 
2 7 0am, ±H(B!|©F«3gr2 £0. 8 (im. TBfiJ© 
ftiri Sri. Oumtt^t, ^©rt^ifflVte. ±iC 
(C«tO*«J7X 1 0 10 U V h^t^S -5. 

[0 0 5 4] i^T*, fi«^3 0 OK©tfrt^fX$<fA 
«B5 6^6®iB8Ky-f-\'77A4 2»C0. 0 1 a t m© 

;i/Otfefl!l38>6 i E;Hc (n) T»52. 8X10 " ^© 
^X4^X*JAg|55 6CWAtT*mi«t^. ^©«-& 

6d^jgSflC^'fi?'75A4 2lr*«j0. 26atm©ffi 
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17 

77A4 2ICO. Olatm*&0. 2 6 a t m©JBE?j 

-ffcb^ ^S^y-f ¥75i»4 2»fi!ltt, ffi 
«-fe>-9-tbT«lti-rS. ft*. #XttA8B5 6fCttA 
t^^Xtl/TH 7;l^>#Xft.!:*# : ?fi©*£ft* 
*«i£P#W££ft-S>85fittft £ ©BiT$?f; L 
[0 0 5 5] fiUrotfefK #fl|©ME*-fe>-tf-gB 
4 Ofcfc^TKi. ^£EgSy-f-\'75A4 3roffil«)EE*-t 

err. Bg&«fctfJEE;*j©ra«<!:ft£7./-F««£ 

mm&*>mi», i^t>. #0ii©M&ieE;*j-t 

S. S5B. ME»H«K fi«g& 
[0 0 5 6] Sfc, BE^j-k>-y-ffl!l*5J;^iaff!-k>1*-fl5© 

^nffitbT, #»©fc©&&fflUTv>*fc«e>, 

#3g*I^-tLTV>-5fc«). i&^-fe>tMB!|T©7/-F 
[0 0 5 7] CUSfiW 7 ) 016H *&w<Dmmw7 

[0 0 5 8] 01 6«C*5^T. *09©iS»E;rj-fc>-y-& 
S70fc, Si ££4>&ft«'1l>U-3 1 y:74 1 fctttifi 
«y-f*7?A4 2*J:t^JEa^-f-V77A4 

i^ffi 4 4 <n&mLm~'% i ©y- m^4 6 * zztm 2 

-fir75A4 2fe«kCXSflEffl^i'75A4 3 t»**"T 



F«fi4 9>WK»t&nTV>*. 

[0059] m?. Sfifisy^ir77A4 2fe±yfg5 

JE8S^-f-Y75A4 3 0>l<vj-tlC>>tt<b. JSWttCttEft 
■fc>-y-iLT«lfiU *CD5-6, !Staa5^-Y^75A4 

a 4 2 ©««, «jgff e K«*sjBEE*-fe>!»-BBiH 

[0 0 6 0] *B©fi«BEA"fe >d-sb 7 o 

15 *ViTl4, •fe>ii-9 L 5'7 r 4 lO^MfflJCDWT-5 1 fc&>7 

jfttf-f. ) *J:r;»»T/-H»DlflHt«Ui6 7*»» 
/SSnTSsO. t®i»7y-H*DUH»l6 7i: 

©«B«fc*«-2r. *©BWfcfttt7/-FB0lHL, 
ft»)l6 7*1**. £©«J»7/-FJR9fflU£»»6 
7te, -fe>tJ-^->^4 ICS 1 £C£#-rS7tt*tttt 
SibT^JEfiSnTVi-Sfese), MtEEB*''f1r:7?A4 3 

[0061] *me>&mmi]-t >vmm 7 0 \z^x 

t>. 01 7l;^ti5i;, MA4 4»6ti, ftWS^ 

6 8, 6 9, 7 0, 7 1, 7 2*t«ffi5n-5*t. -® 
C. *W«^©5-6fc«» *5:m*^6 8, 6 9, 7 0, 

7 1©J;5(C. SSl©7./-Fm«4 8fclit&£*lftV> 

fCT, #«©JB«ffi*rfe>D-gB7 OK 
*>V>T«. »8ffi4 4tSl©7/-F«i4 8tOffl 
KUHftyy-HMBeeftBitT, ■€-n*^ffi-r««» 
tCtoT, 7ftBS4 4^etttU^nfctttil«?6 8, 6 
30 9, 7 0, 7 1, 7 2*9[#*HJ:*ifc'bK:, -Ml** 
l©T/-H«B4 8tC|Sj^*3^:TSl©7/-H«8 
4 8 fc*^-B«T»aa*&»«>T*S. Tftfcfe. If 
B&7/-FBB6 6fcIE©BiEfc«ttftBliDLT*S< 
t. HI 7tC^-T<fcptC, iEE»^'ft77A4 3«« 

^b^v>ttSiT, »iwi4 4a»6WHanfc«m« : J t 6 

8, 6 9. 7 0, 7 1, 7 2«, M867/ — H«fil6 6 

izmzwatztiT. st^^:©ife^lmT6 8, 6 9, 7 

0. 7 1. 7 20tjBl©7/-f*««4 8-CJMatl 

^©7c*. «2pttfi8. -r^^-^. iw^t77 

40 A4 3««*»b«C^*«C*WT> JB107/ — H«« 

4 8 ££lt«*7IMHMWXtt«>'V. t>ttl/Tffl 

[0 0 6 2] ft*, 017{C*5VST. iamM73-fe>1}-£ 
17 011 ■€■©**. Kit. B»2«firt{CAnT. 

fflifiaS^-f -1T79A4 2*5«fctf&EE&y-f-r7 7A4 3 
©^ffiflJS^r^y^BoTVi&V^, 018lC^Tcfc 
5fC, *Y*:/5 4fc»ttTrt«ftftffllM&ttlBICUT 
ft*, HI 8fcttifiBE«^'f-V75A4 StfK 
50 JgLfettSI**LT*0. »UiS^6 2*t»8!j7y-h* 
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«S6 6K3l#^1i-SnTv>£#ffi£fcT. 

[0 0 6 3] hi 9\zmmm7(D^mm\z^m. 

*jRt\k-5C. fiijE&y-f J FX7A4 3©«C. 

l©fl.ftfl5©i«^5 ltay-f-VS 5T«&6<J 
««€^nfc»llbT/-hV1 : 5'->6 6b, ffi*l7/-K 
5l D tbhmwa 6 7 i5±tf«l&7/- KM 6 6 *t2tt 
5-*. «&ff^-V79A4 2©fflfc<&, ±>tty 
74 l©*WHBJ©SSHJ-5 HC^-f-VS STttBMtttt 

mDmuss«e6 7*iett» £©w»7/-F*t0aL 
ttttB 6 7 t««wsfig-rs«aT / - K*S 6 6 a * 
KltT"b«tK £©«-&£«. 2 
fc*v>T%>. s&gftfc&jvir, #x*.A8&5 6*>£ 

4 2 35»6«H^©iaS»4, *t«j7/-F«DfflUK«JB 
6 7TffoT^-5fc». JSEffiSBy-f t77A4 3*5.^1/ 

[0 0 6 4] m&m 8) 02111 *s6B^©*»w 8 a? 

fc«*»*ffi;&1r>tf«B©*«***»rffiHT?**. 

«*EEA-fe>-»i*BiH«ic. mn±>v tmm-tyy 
t*R-ai#±K^rr*. #8i©i&gjE?j-fe>-y-ftfit:: 

[0 0 6 5] 0 2 1 ££lr>T, *M<DmmE.tl"t>D-& 30 
B9 0fc. »#fc£S lSffi*^ftl>t>ff5'74 1 
(CBSatf^'f -^7?/»4 2£J:£AftEffij''f-\'7?A 
4 3§fU Cft5©Sffl«y-f-^75A4 2£«BilS 
^t75A43 i©flWffcfifc«rftl&tt4 4#RI?& 

nrv»*. Sfc. ft&B4 4©is#fiB»~tt£i©y- 

*a*^-fir79A4 2*J:l«BE*^-f^ , 7 
7A4 3 4:»(*-r*ffi«Ktt»l<07y-H««4 8* 
±tf?g2©7/-H*ffi4 9jWR*t&nTH<&. «o 
T, @Mfii5^'f-\'77A4 2*«fclWg5jBEfify-fi'7 7A 40 

4 3©vii*ncofljfe. Ka«ncBBE*-fe>-y-tUT*i6 

U -tCiS, !SM«B^-f t77A4 2©fl9lCtt, ■*© 
M«C**©*fX*JWBf±b&3!fX»X* 5 6 j&tas 
»*SnTV»*fc». *!Sfi«l6(Cfii^fi«E7j-fe>"9-^fi 
tHfiUc. »S«y-f-¥75A4 2©Mtt, 

[0 0 6 6] S SC, #W©iB£EE:&-te>-y-&B9 0 tc 
i5v>T«. a?affl5 r -f'V77A4 3i5=ttf#X#JASB5 

5^-X5 3»Ctt. #X#ABE5 6©IIII;fflatl. 50 



4$B§¥6-2 8 8 84 3 
ffiBfcJ»e«tt©»Vi«H, M. 7)V=.=.<y 

*7 3*ta«?)ix^nT*5 0» c©f^e#«7 3©±a*t 

#Xl*A8B5 6©Tffi5 9£#tf£UTV>.g>. ^©<fi©« 

[0 0 6 7] Jl©<fc5a*J*©ffl*E*-fe>-t>-«fi9 0 

TV>afc», ^-X5 3©fl«>S#XitAa55 6^©Jt& 
fiHttiWKV). ftoT, #XitAg|55 6rt©#*te:. m 
MGMBOSto UT* V>*«tt * t> o "OMR * & ttiR 
»L.T*»«y-f-V7 5A4 3 fc*«-*JE**«fl;S« 
5©T, fiKBE*-fe>U-Slfi9 0©WAJ}<>A^ia5Vi. 
[0 0 6 8] iiT. SHHg#«©i!H*ttElc:3V>TH:. 
*«©B»«»Z**JMBE*'fe>-!*««©*lJ**l«2 2 
\Z7jkt «fc 5 fc. ^-X 5 3 ©WffiflllC 7 5 >i?S8 7 4 a 
fc#"r*J»e«*7 4*aU8LT'bJ:<, H©»#K 
tt. ^-X5 3©ffla»S©&£i*tt**lSj±-f'5©T?» & 

SEE*-k>-9"^B9 o©w-x^>x*$ettiRi±-r*i: 

[0 0 6 9] £Lb©££9. ISJBW6fcv»UfS;860!18© 

vi-rn©iaaffi7j-t>-^SB>c*5ViTt)> Bjex{b«s 
ur*n*7 kbhoba: ly-cBH-r 

£ffl«E#£fll3!©a«-fc>-y-£#Sfi£T£, L**B- 

[0 0 7 0] HJ6M6fc^b^J6fl|8©Vvfft© 
»«£E*-fe>UiSBK*t>T'b, itg-fe>-9-«5<ktfffi 

#t. *©»IMi©*j5Efc^l»TH:, fcfcfcff, fi&-fe> 
imBJ:tfJ£;&*>tf«**H*©fc©fcl*Ttt, 
6ft^L5a6«i8 t*-rt>©©ffitc. 02 345«tr;ig2 
4»r^-rt>©s«fflt7€«). ■*•;&*>■&. tf&ffitfgi© 

y- h«®4 6*±tf*2 ©y- h«®4 7 t©fi:eH 

*»6fBl©y-h«B4 6*«J;tf^2©y— KBB4 7 
(S&l©7/-K««4 8*«ttfm2©7/-K«B4 
9) te^oTffijft©^ 7 5 a, 7 5b 

*t® t) tar^aa^ ->#tt^stffi^ 7 5 . *M©*fB*> 
5 u >^«^isffiai5 7 7 *t3t^. ±.*tz>xmmv >?vx$ 
i^ffi#7 6s«ffl-c€%. rns©*as!^'>#«f&is 
b#7 5*5 t krx^aM , j>^^isa«c7 6©s-&tc 

tt. *«©»««** l/T^^«tt»IW* 7 5 a, 7 
5 b££tf U >{f#l#>feM&7 7 \z&<D9&.ifimtaZti 
TiiiBSf6 2 > 6 3«««l©7/-K«S4 8*J:rX 
£2©7/~K*ff4 9CA&?TfMi}£tt.&. 

ia«-t>-9-fiii*<t^]E73-fe>tJ-fl!i©?&^s*^n^ : nffl 

3ibT«^Snfc"b©ttLT«> 02 5^±tXE2 6 

(Cj*T*)©£ SUB -r^^^, ^n-enwsBB 
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. ' (12) ^Bi^ 6-2 8 8 8 4 3 

21 22 

<o^~bmm47 (^ico7/-f««ffi4 8*«fc^2 *nfcwibaB2*rF^s(i-r5. z.o&mt*!W}®2 

SB7 8a, 7 9 a^mKHtitT-f VU-b&9 «###£gfcSi£5fci?>. ^mSffi^m^PJiiai 

&ffi#7 8, 7 9, #*7-f>8 2 T*fi*i#»£ftfca &£&t3&tT^£t-&D, «?-»a**t«^t, R§«S® 

85 (EK,/1*-» rt>£>J>i*tm&ffi8B8 0a, 8 1 «©ffiT£LTiDg«©*£3rt*&ffl£ns<, ££R§«i 

&ffi#7 8, 7 9*±^7'f VV—hS!iJ>^?&l^a [0 0 7 5] ftfc, ±SB©E@t«MtC 0jeg&lb± 

*8 1, 8 2 0«^lctt. *n-?tl©SgffflJS^L'T^ JO f;:R»K©X5y*®&i. ^©ftWCR»R©«Mffll« 

->#ttift|gffig&7 8 a, 7 9 a*«tDt'J >$f«»lWM «£> WBbBB 2 ±©* *(C»ffi£IStt&B«8j£T , b. 

8 0 a, 8 1 aKfiWSftjJtr^AnSftTfttfil^ 6 2, ^i©M*#5rtOTi5. 

6 3*S11©7/-HSI4 8*5J;C;^2©7/-HS [0 0 7 6] 1 0] 0 2 9 l4#SgW©^}&0a 1 

&4 9izfafr?TMitH2tiZ. 0fcffi5iDj£g-fe>1*-£jrf. C©iDj8aHr>i*-«3*|& 

[0 0 7 1] ft*, fiS-fe>*{BJ[co^Tfi. *66096 3Srffi©tt^*ffl)H©*>tfT*D. p/«ia52±©** 

»^L5IJ6CT8 tLTgH^0fcO5tSS-r> fctt^S/#ttOPjaiOXSyi'«i4t, *-©J3»)©R 

-f-^^^AgS^fCDoJSj^C^fUTv JBaEC^L/fcJE n&4 , 30H»0»tt6Ti. 6,2. 6,i. 6,2 tfcWL 

££fc«fct>T. E#&Hig!©®l6Hr>+>-£#|j£-e££. 20 6,1, 6,2ttYtt«LkfcJB£. lot, US 6 . : . 6 

as-fe^fflj^iofEA-fe^iJ-fliws^w 12. 6,1, 6,2«-en-?nx3«y^«ffi4®^r)ic±9 

?S«fSSrlR|-©fe«)T*-575r^MjiXS*5«t^T>'-H 0' @te2tf*©&gi::;fc5, Zl©-fe>t>-©@j£g|5 

*K©tfeai[sFK^£©«^^fiSPI^t:T€§* ? . 1 bRtfpJib«2©TffiKteS£UT©;tf7X«l 0 a 

fc&CT. W^roJfcMljSft^raauiE-fe^iJ-iEE** Jflf*i*£;5ftTV»«. «*tf, X (XBY) tt^isuc©* 

>i*-t*|SI-«tg±tCffiA-5Ji«E*-fe>i?-^B**^ fc» 030 (a) CwtUK ^TIWB 2 «t 

l/Tt>«kv>. £©<k5&£&«R§ffi6,i. 6.2. (X»6 

[oo7 2] mmmn m2 7it^mm<om^9\z ,.. 6,<) ©8e®*ffi&«4>£-frs. a^i. ggS6 

#-5JD3affi-fe>i^^T. ^©»SS-fe>-tJ-ti. ,1. 6.2. (XB6,i, 6,2) ©-&f£ (JDJ?) msft£& 

o±©s im&i<Dmmtzmmi,itPi9iv&H* a-rs^ttcfcox oujy) ^aom**©*** 

1 aTH^$nfe«Ha3tS5l b&Ottti*CO»I»»B5 2 30 *M3rr*2:t*iT?**. Z|fc5riftCO*Jin3WE 

<t» S i*«l©^affcJg^$nfctp^«<7>X5y^« «*iD*3-&t> 133 0 (b) tC*-TJD< ~<>l%lffi2 

«4t, X5^^Sffi4©^fl!|^H[c^snfcP]^ ; K £©«fc5ft£ffc«-r^T©l»«6.>. 6,2. 6,1. 

®iMl5i, S^SKl b©affitC*Vi-T«IW^5 6,2©««fc£i*4>;*-tt-5. «£oT, f^T©»ffi6,,. 

©^<W^H(C^3nfcHS«©^ffi6 i^*UTVi 6,2, 6».. 6,z on^-afS. <MW) -ri>z\t\z^r) 

So I5-^lg4, «ffNM5&tJWff6 lS3l#mb Z|ft^|6]©jDSS©^^*a«£-r5Ctj!l^#S 0 

BB«l4a. 5 a, 6 a fcrfrtTS i 1 <D?Q.WZ-fcl8. [0 0 7 7] S3 1 ii±SE-te>tJ-©SS8lji£:^r. -fe 

W:AyKi4b, 5b, 6bl;fettlT^-5. &*S> >ff ?71 0 OBilXrA 1 0 1 itD^ilttJ: 

X5^^«S4&OtjW»Sffi5tt|&gJIg3 a-h«-^S OEJtStlTfcO, rt8«£ttSS£&irr£&«*Y y 

*lTv>S. ^7X^-X1 OiS iSSl ttSISISM 71 0 2T?a*it±SnTViS. ^SXrAl 0 1 \Z\% 

tiOSSiKSnT^O. 'S-Xl 0©±«Cfct«H&»2 40 A-^fyj'J'-JH 0 3*^Lt*f 1 0 4AWS1/ 

©±T»*«Wr*KI«l 0 a«Sn-TV^o T*D> ^OMtt>D-fy^l 0 OO/Xy H«ttt 

[o 0 7 3] c©an»rfe>tfic*^-cf4» x-y«¥ &®m<r>-£y?j yvv^r 1 o sKT&issnT^ 

ffi±fc*ViTnjg©X5<>^^®4, p3g^COMW«ffi -5. ft*. 1 0 6«7'fX7-f MOlIi3>fU-T 

sRztflmvtnmmetim'b.mzmmzn-c^&fc®' «sui9©/^xa^>i^y:/i o o^&rt 

fcttfflSnSOT. X5y**ffi4©Hffi«ffi<Z>V^ft [0 0 7 8] ^©i^ft^JRX-r-Al 0 1 t&m**y 

©a&fc*»t-seM8Sftt.«^L<ft4. «e-^-r. m# 71 0 2ia5t>^yi 0 o©sisiBi§«, *v 

^■fc>!WSfc«SttTlr»<&. . BP*, ^17tA1 0 It41*ty71 0 

[0074] ±m&mt&Mtmmiz, 02 8 izm-rzs 50 2\mwm.mm.&0mhx^z>. f&mmmtttvT 
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. ' (13) 

23 

[oo7 9] ($imi i) m3 2\z*%w<Dnmmi 

iJ^^-X 1 0 a<D\3WZte&mmM 1 0 bi)Wl£2 
tlTVi^. Sfc-fe^-y-^-y^l 0 0©±ri#A-#5X 
10c T**>nTV>*. *t£ 1 ©0£& 1 b -ktikp 

XitiJ^-t>^yZfl 0 OS»^.-ftfepI»S52^ 

5. fc*, •fe>'»}-5 1 y^l 0 0W7X^-X1 Oat 
©^y^-fe^g^^l 0 0 Liin—U^T. 1 0 c 

£-5. •fe>-9-? 1 s> ^1 0 0 t^J^X^-X 1 0 afttf* 

a*-^5>x 1 0 c ©«-&tt#*»^£W*n*&»©» 

[0 0 8 0] QUIHII 2) 03 3tt#58HJ3©Sg«0Jl 

-rs8is«io©BHMrc*D. Rgffi©esc&t/63K»c*3 

t>Tg&£. W&, 03 3 (a) \ZinT£.z)lz, xttit 
Ytt©M©miJ:l:il6.i, 6.itf*Rfr&nTV»*. 

fc»»T?#*©TT, X«±Oiffi6„. 6. a ©£.&« 

Ytt±©»ffi6,i. 6, 2 ©£j£«M©Jf* 

*«WJf*JiifcJ;DlpaulE©Yj«»**3nr**. £ 

ftmit k tuffi 6 . ■ . 6 . . tt&mmm z mmnamm^m 

*JH (CM £Tfc <&©-?« 0. ii6,i. 6. 2 ©^fSdS 

5. ict. Maa^^hMx. y, z©te(c. 

Xtt, Y«, Z|ft©JMD©*-;*>hTSS:£t::#J&2ft 

B*©«*s*9-t»-r*t*tc. HBE*X*-r-Sr 
— «iLT. ztt©HD© j e--*>hjif*iintoofc£# 

fct. X5y*«ffi4;WHg-f-5©T, -e©^v&©$M 
(«T«tHffi) fcflAtflMS.i. 6 t2 t©^ifijffia*t 

antrs. c©fc», ssffi6.i. 6.3©ttttt#icn« 
n 0 ©^e-^ > h©***xtt«i***5tr» c 

[0 0 8 1] ±BB#*lS«fc*V»TH:. TOM^aX* » 



4$Bb¥6-2 8 8 8 4 3 

24 

fc«fcO«^a«JSX««TSIS«BS©«^**3Eft: 
©»*,*«#«***. * £ tT«* H 

[0 0 8 2] 

[^W©Sft*] £l±©fc*D. ^fSfllCfcS^-fe^tJ- 

t. *xBiipaisi(c±*Bi»*©«ttc*^»TiiMi© 
ST^ms^ k «fc a fc^ics-a-a-tr >*r * 

[0 0 8 3] S£oT, &©2*S£#-r<5. 

[0 0 84]® <wffl#afc«ks«^i«««i*fwaifcs 
ck ffl*m«©«w^6*xj*siaus*wer*j:t 

**Tr#» W*«SK©^t;^*g^: 1 ooxcRStst 

jBi/Tuso-e. mafe#tt*^t*^<, nam. as 

*J:W»BElcai^WII*ttK«n3tWfln![tt©*-t>1J- 
[0 0 8 5] © cIT, ^StHffit©ra»Cffig)l®ffi 
*»t)1i-S«'&»Ctt. «^»»*©1'<>M«|*|±U * 

-fe>u-©^^(«j±-r«.. 

[0086]® Mnm<M*ms*m&x*n9m 

[0 0 8 7] @ »«5l*Xtt»«ff*IC«fc0iaiBpISl 

[0 0 8 8] ■fe>U-©/t5U/*fcJfci;fc«©m(i 
S/H 7X«ffifcEPiDUTSJ«-r* ' iT#tt©B-ft 

[0 0 8 9] ©Str, X*|» YW±JcSIS©3S3i©Ria 
«t«»t*tt±0. *XH:jpSia©**7CJ«» (*- 

[0 0 9 0] © fEA-fe>*l:iHT. nJ»eS^S#:© 
[0 0 9 1] @ SttOBffiWc, 952©m^iS[ 

tagf^^t;® 2 ©tt^ftjRff a:. jM*©3raMia> & ©HE 

A(Cjtt«LT^n&m2 ©«?ttffitf«J:Zm2 ©«? 
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[0 0 9 2]® £©±5&#lffc©JEE;*J-fe>-tH;:i5^ 

[0 0 9 3] © S^tr, m.tt>V<D?'i A r7'5>lM 
X it ASB Ti&g-fc: >iJ"*^T-5 E £ IC <fc o T. 

±.R<DE.j]t>v-tmmz> mmwa.<, rnmmmz*, io 
i^*>, ^-&i^±.tzBti-b>^tum^>^t&m^ 

[0B©ffi¥&I8BJi] 

[H 1 1 #f89I©*l609 1 (CfSISEA-fc >-tf-©B<££^ 
[0 2] HE*-t>U-Klnatt»=J:*JEE*jWntJ-33t* 

!!£^TSrB0Ta&5. a? 

[03] HEE*-fe>"9-K*t»T. SlStlCWftSn 
3#«ffi£ft±LT*-r&m0-ea&*. 
[04] MEEft-ts^lTCSfeT. &®S©A*-f7Xttffi 

[0 5] REE*-fe ibTa*U**-«l* 

[0 6 ] *%we>mmm 2 
-rs?ffi0T&*. 

ags^-r»fS0Tafes. 30 

[0 8] *»WO*18«3lCiR*BE*-fc>"y-0«|j«*jS 
T¥fffl0TS^. 
[09] mJ£*-fe>1*-©¥B0Tifc-5 <) 
[010] *5gBJcDH«5^J4iC««ffi^-fe>1}-©*^S 

[011] NJEA-k>-y-O s PM0T?*-5. 

[012] 5 K«*ffi*-fe>U-C!)«|j«t 

*i"»f8S0T?»-5. 

[013] *5BM»*«i«6t#5fiS)BE*-fe>1}-S1B 
©»^S^TBfffi0T»S. 40 

[014] Effi«JE*ir>1fgfi©«j5fcSjjVr¥WHT! 

[015] i^affi#*>i*s&B©fMmffi£*TSrB 

0T»«. 

[016] 7 KL«»«ftJBE*-fe>-9-K« 

CD«fi!c*^-rBrffi0T»S„ 

[017] RWSJE*Hr>lNtB«Htt**lii|ir*&» 
©tB9ll0Ti&5. 

[018] mmm&ti-ty^mmom^m^-rmm 



&W¥6-2 8 8 8 4 3 

26 

[01 9] *»W©*tt«l7©^«fc«ififfiJE*-fe 
[0 2 0] WBBffi:fcir>tfSB©*lj£*jR*¥flfflH"e 

[021] *%w<DmmM8\zmz&&t£j]±:>vmm 
©B^**-rsfa0-c&^>. 

[0 2 2] #&W©^0J8©£fB«»::fi$*fi££E;*7-fe 

>*gB©«^*^-r»fii0-rfc«». 

[02 3] #«IW©*ttm&V>US!6fl|8K0$*fiflE 
EE»-te>tJ-»BK*v»T. J: 

&B#©*j££js-f¥B0-ei& 5. 

[0 2 4] *5fiW©IIJfiW6^^U*JS«|8»C^-5fi« 

i^ffifr©«i***-r¥ffi0-pfes. 

[02 5] *KW®£;ttff6&V>lx$ftM8Cff«&& 
£E*-fe>lJ*Blc*V»T, BB-te tfEE*-fc> 
•9-fi!|-CSiJ*©?&ISffi<h LT«0B*C««T-f y U— 

[02 6] *BH<Z>B£«6ftV>UB£M8l;:tt«Bft 
£E*-fc>iHSfifc*ir>-c, J&«-k>-y-fliJ*5j:tXffi*-fe> 

> ^tt#l&S#©«i&£^T¥B0T<& 

[02 7] (a) »#S6Hfl©Hifc{sj9K«Stt&«'fc> 
lJ-«*-r¥BH. (b) ttWB0T<&3. 

[028] mmM9<»±>v<nmit*7F;?mMm-c& 
<&. 

[02 9] (a) tt*SE?3o||lfi{(i| 1 0 teBSintiSB-t 
>-y-&^-T¥ffi0. (b) tt®rB0T$>*. 

[030] mmmi o©*>i^n*n©»fis 

B0T*5. 

[03 1] £)Mf 1 O©-fe>tf©3!g«ig£7R-r»rffi0 

[0 3 2] *B9I<Z>*;ttMl 1 K«*»3We-fe>*ft« 
f»fB0T*-5„ 

[03 3] (a) «*^^oSIJSW 1 2 fc^-5Jnia«-fe 
>**^-r¥BS0-C. (b) «»rB0T7*^. 

[034] i»o#»*wiaa-fe>*ft*r¥WH"e* 
[035] 034 \z^-t*m»mmLt >-9-©«w0t 

[03 6] >lJ-fcjR-rWlBHT?* 
■5. 

[037] 036 C^-r*#frffi*-t >1J-©X h W > ■ 

[«F^©itt93] 

1 ■ • • S i SB 

2 • • • nji&as 

3 • ■ • ^d*ffi 



Patent provided by Sughrue Mion, PLLC - http://\Aww.sughrue.com 
— 266 — 
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2? 
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4 • • • X^y^ilS (&{£) 




4 0, 


7 0, 9 0 • • • 


5 . . . y_ hfiffi 




4 1 • 




6, 6,i. 6,2. 6yi. 6 y2 , 6.i. 6 B ztt- • '7/ 




4 2 • 








4 3 ■ 




7 • • • VJS 




4 4 ■ 




9 - • • Pftlff 




4 6 ■ 


Ajflf -a » ♦ I i~n JT~* 


10, 5 3 * • • ^— X 




4 7 ■ 


• • ®2<7>r— hmm 


1 1 • • • 




4 5 • 




12" • 




4 8 • 




4 n tj rr — *i ,1,11 

1 3 • • ■ BS^LHB 


10 


4 9 ■ 


flap r» /n>9 > I 


1 4 • • • jffijRK 




5 6 • 




1 5, 6 2, 6 3, 6 8, 6 9, 7 0, 7 1, 7 2 -- 




5 7 • 








6 4 • 




l 6 • ■ • #-i*?yybM 




6 5 ■ 




2 o • • • is e 




6 6, 


66a* • -ffifoT/— H6 6 a 


2 1 • • • _fc£*ffi 




7 3, 


7 4 • • • 8il£3J & 


2 2 • • • 




7 5 ■ 




2 3 • • ■ ;u 




7 6 ■ 


f 1 -TP- r£fl -| I ~» fc#J t> vA HA. Jag* 1J_ 


2 4— -TaxSy^flMI 




78, 


79 ... VL'— h-H^vfttt^ffifr 


25-- -ragy-haa 


20 


8 0, 


si... r-ry^h$!>j>^imi£«# 


26 - • -Tffl7/-K«« 




G • ■ 




2 7-.- M-^pJft^ 




g ■ • 




3 6 • • • mxm 




P • ■ 


• 3H£ 
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(17) 



^¥6-2 8 8 84 3 




(18) 4$g§¥6-2 8 8 84 3 
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#W¥6-2 8 8 8 4 3 



[02 6] [02 7] [02 9] 
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&m¥-6-2 8 8 84 3 




imjEtt»ma%] 0051 

[0 0 5 1] 

[*i] 



v = 



s h 

3 

vr h 



(r , 2 +r,r* + r 3 2 ) 



(a* + 



taiEJMfeJSl*] 0 0 5 3 
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. ■*> * (21) 



[0 0 5 3] ft-oT. EMfcO#X#A8B5 6©S5Sh£ 
2 7 0 ^m, ±BM©|*Jgr2 SO. 8 Mm, TWfflO 
fiiri ftl. 0/imttSi, -£<Z>l*I#fav«, ±st 

MjE^JUJHB*] 0 0 5 4 
[*fjEl*l£] 

[0 0 5 4] CdT. iaS*»3 0 OKWtiTtCtfXtfA 
«P5 6A^iiiaai5^'f'\'77A4 2 (CO. Olatm© 

JPOfcttfc&tJHfc (n) -g^ 2. 8X1 Q-n ^EJKQ 



iRfM^6-2 8 8 8 4 3 

icrau i&«a*8 o oKCftofttectt. #xi*a«55 

6»6^agBy-f-V77i>4 2K$) 0. 0 2 6 a tm© 

t77A4 2l:0. 01atm»6 0. 0 2 6 a t m<D 
ffi**tJjnt>ofc«SBlcfcH-*»2<ory-H«ffi4 9tf» 

^tagpy-r-t7 7A4 2©<bj 

tt. ffl*te>H-£L"T«fle"r*. ft*. #Xi*ABB5 6 

#ft^ett«rx*»«iiwwf«tt^aatta£©BTW* 
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